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Description 

Technical Field 

The present invention relates generally to prosthetic vascular grafts for implantation within ttie vascular 
system of a patient, and more particularly, to a prosthetic vascular graft made from expanded porous 
jStalylw (PTFE) tubing that is fabricated to retain the porous mner cy Imdncal wall of 
SJSSSfSe vascular grafts, but wherein the outer cylindrical wall of the PTFE tube is rendered non- 
Zus over at leas, a portion of its length, according to the preamble of Claim t. Such a graft ,s known 
from US-A-4.306.318 which discloses an implantable *^^™^?*^J^J^ 
cylindrical tube having elastic fibers extending helically about the outer surface of the PTFE tube to provide 
an outer coating which allows the ingrowth of surrounding tissue. 

US-A-4 816 339 discloses a multi-layered porous PTFE-tube for use as a vascular graft. 
US-A-W.OIO discloses a tubular PTFE-prosthesis with porous elastomer coating 
WO-A-82/0164 discloses an implantable vascular graft comprising an inner braided layer of PTFE t.oers 
and an outer layer of e.g. expanded PTFE with apparently a very low porosity. 

The use of imputable prosthetic vascular grafts made of expanded, porou* . PTFE ,s well known- the 
art Such vascular grafts are often implanted just below the skin to provide blood access for long term 
SmSialysis. Such PTFE vascu.ar grafts are also used to replace or bypass occluded or damaged inrtrt 
bZ vessels- Such prosthetic vascu.ar grafts, and methods of implanting he same 
described in Bennion et a.., "Hemodialysis and Vascu.ar Access" ^cular Surgery pp. ^J983. 
Methods of forming expanded, porous PTFE tubing are well known ,n the art. For example U^ter^t No. 
4,187,390 issued to Gore discloses one such process which may be used to produce highly porous, 

e; CtdTpoITpT S FE materia, offers a number of advantages when used as a prosthetic vascular 
oraft PTFE is htahly biocompatible, has excellent mechanical and handling characteristics, does not require 
Sotting wUh the patient's blood, heals relatively quickly following implantation, and is thromboresistent. 
NoTitanlg its many advantages, certain prob.ems may arise with the ™ h 
examole PTFE material is not very elastic, and the suture holes formed in the ends of the graft when the 
StTs sutured to a blood vessel during implantation often leak blood until clotting occurs withm the suture 
S^s Moreove while porous PTFE vascular grafts are generally impermeab.e to Wood, instances have 
arten whSn serous weepage has occurred; serous weepage arises when the watery portion of the blood 
SsSs trough L wal. of me PTFE vascu.ar graft and forms a collection of fluid, known as a seroma, 
S the outer wall of the vascu.ar graft. Additiona.ly, instances have arisen wherein sirtures ^sed to 
secure the ends of PTFE vascular grafts to blood vessels within the body have torn the wall of the PTFE 

^^^""L have a porous outer cylindrical wa,l wh^ 
into the outer cylindrical wal. of the vascu.ar graft, thus helping to heal and stab,. «^^J^?£ 
there are instances wherein it is desired to preclude such fssue ingrowth. For example , shou d ,t later 
become necessary to perform a thrombectomy to remove a blood clot with.n the graft, the wall of the graft 
muTte exposed in order to permit the formation of an incision therein. Exposure of the vascular graft .s 
maoe mo^difficult if significant tissue ingrowth has taken place. Similarly, there are instances wherein rt, 
Sed to implant a jump graft onto a previously existing vascular graft. Once again, the outer cyl ndncal 
wJTof the oTginal graft must be exposed in order to implant the jump graft. However, the significant tissue 
ingrowth fostered by conventional PTFE vascular grafts make such exposure more difficult 

Acco dinqly it is an object of the present invention to provide a PTFE vascular graft having a porous 
inne? cytS wal! and including an outer cylindrical wall, at .east a portion of which is rendered non- 
oorous for preventing tissue ingrowth and facilitating later exposure of the vascular graft. 
Tis anomer object of the present invention to provide such a PTFE vascular graft which eliminates or 
so minimizes suture hole bleeding when the graft is implanted. 

It is still another object of the present invention to provide such a PTFE vascular graft which 
sianificantlv reduces the incidence of serous weepage. • 

It is a further object of the present invention to provide such a PTFE vascular graft with increased 
suture retention strength to avoid tearing of the walls oi the graft. 
S5 These and other objects of the present invention will become more apparent to those skilled .n the art 
as the description thereof proceeds. 
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Disclosure of Invention 

Briefly described, and in accordance with the preferred embodiments thereof, the present invention 
relates to a PTFE vascular graft having the features of Claims 1 or 4. The vascular graft includes an 
5 expanded, porous . PTFE tube, and a coating of a non-porous elastomer coated at a substantially uniform 
thickness to at least a portion of the outer cylindrical wall of the PTFE tube. The coated portion of the PTFE 
tube precludes tissue ingrowth into the outer cylindrical wall thereof, minimizes blood leakage through any 
suture holes formed therein, increases suture retention strength, while reducing the incidence of serous 
weepage. 

io Non-porous polyurethane is preferably used to form the non-porous elastomeric coating upon the outer 
cylindrical wall of the PTFE tube. Other biocompatible elastomers which may be used to form such coating 
include medical-grade silicone rubber elastomers, segmented polyurethanes, polyurethane-ureas, and 
silicone-polyurethane copolymers. 

PTFE vascular grafts can be formed with the above-described non-porous elastomeric coating applied 

rs over the entire length of the underlying PTFE tube. Alternatively, the non-porous elastomeric coating may 
be applied over the outer cylindrical wall of the PTFE tube only along the first and second opposing end 
portions of the PTFE tube, and not along the central portion thereof. Such end-coated PTFE vascular grafts 
provide the aforementioned advantages of minimizing suture hole bleeding, increased suture retention 
strength, and preclude tissue ingrowth near the points of anastomosis, while permitting tissue ingrowth in 

20 the central portion of the vascular graft to help stabilize the same. 

The present invention also relates to the method by which such implantable vascular grafts may be 
produced according to Claim 7. The porous PTFE tube starting material is coated with a liquified elastomer 
upon at least a portion of the outer cylindrical wall thereof so as to provide an outer non-porous layer of 
substantially uniform thickness, which layer thus precludes tissue ingrowth, and the liquified elastomeric 

25 coating is then dried to form the non-porous coating upon the outer cylindrical wall of the PTFE tube. As 
used herein, the term liquified elastomer should be understood to refer to an elastomer dissolved in a liquid 
solvent. Preferably, the PTFE tube starting material is pulled over a cylindrical mandrel having an outer 
diameter commensurate with the internal diameter of the PTFE tube, before the liquified elastomeric coating 
is applied. The liquified elastomer is preferably applied by either dip coating or spray coating the liquified 

30 elastomer upon the PTFE tube while the PTFE tube is supported upon the mandrel. Those portions, if any, 
of the outer cylindrical wall of the PTFE tube which are to remain porous are not coated with the liquified 
elastomer. 

Brief Description of the Drawings 

35 

Rg. 1 is a perspective view of a PTFE vascular graft and including a non-porous outer cylindrical wall in 
accordance with one of the preferred embodiments of present invention. 

Fig. 2 is a cross-sectional drawing of the non-porous PTFE vascular graft shown in Fig. 1 and taken 
through lines 2-2 as designated within Rg. 1. 
40 Fig. 3 is a perspective view of an alternate embodiment of the present invention wherein only the 
opposing end portions of the PTFE vascular graft are rendered non-porous. 

Fig. 4 is a front view of a dip coating apparatus adapted to apply a uniform elastomeric coating to the 
outer cylindrical wall of a PTFE tube. 

Fig. 5 is a front view of a spray coating apparatus which may be used to spray a liquified elastomer 
45 upon the outer cylindrical wall of a PTFE tube to form a uniform elastomeric coating thereupon. 

Rg. 6 is a top view of a PTFE tube pulled onto a supporting mandrel prior to being coated with a 
liquified elastomer. 

Best Mode For Carrying Out The Invention 

50 

In Fig. 1, a PTFE vascular graft having a non-porous outer cylindrical wall is designated generally by 
reference numeral 20. As shown, vascular graft 20 is in tubular form and may be made to have any desired 
length and internal diameter. Within Rg. 1 , dashed lines 22 indicate the central longitudinal axis of vascular 
graft 20. Vascular graft 20 includes a first end 24 and an opposing second end 26. 
55 Within Fig. 2, a cross section of vascular graft 20 is shown. Vascular graft 20 includes an inner 
expanded, porous PTFE tube 32 having a micro-structure characterized by nodes interconnected by fibrils. 
PTFE tube 32 includes an inner cylindrical wall 34 and an opposing outer cylindrical wall 36: As shown in 
Rg. 2, outer cylindrical wail 36 is coated entirely around its circumference by a uniformly thick coating 38 of 
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a biocompatible elastomer. expanded porous PTFE material of the 

The preferred starting ^.^^^^t^to* expanded, porous PTFE materia, 
type generally described wrttun U.S. '^^J^W*** £ tube 32 

is commonly used to form prosthet,c vascular grate. ™V/°™" a " J? J2i expanded PTFE material 
from .1 millimeter to 1.0 millimeters; the preferred mtemodah .^/"^ ^^PTFE material is 
ranges from 10 micrometers to 60 micrometer. ^^^^X^ of such PTFE 

PTFE starting materia, is preferably equal to or greater than ™ 9'^, js se(ected t0 to a 

ingrowth therethrough. Yet another requ.rement of such *^^ l 3££ e ^ dioxane , and 
boiling point organic solvents suet ' - f- h ^ to application 

millimeters to 30 millimeters, and ranging in length up to 100 centimeters 

40 "orTo app.ying the non-porous elastomeric coating to the outer .^M R q 6 *e PTFE t^ 

PTFE tube is preferably pu..ed onto a «««»*«^^ ^ 3 

starting material is designated by reference numera 66 . M show in F,g. 6 ^ 

cylindrical ^.^VSSJ MltS l.*S£LS oW millimeters 
45 Ta^a™ * PTFE ^ 66 ^ S,idin9 ^ ^ 

du t«rm^ 

aMng y» «**» 1 toom Mv»l». B J es 5*T i ™ te ^° ffpercn, b, weight; m« ka «** 
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ZetiS upward and downward. Bracket 72 includes a smooth bushing 74 through wh,ch a smooth 

8 °' Motor 82 of dip coating machine 65 is initially operated to raise mandrel 68 to its uppermost ^position. A 

7l7«« a nH PTFF tube section 66 secured thereto, into polyurethane solution 90. 
J e SiaW JTSSSCE S2o -achine 65 include the speed at which mandrel 68 is immersed 

*■ ^ewtmSr o. polyurethane so.ution coatings applied to PTFE tube 66 is eight but may 

"be T» fT^^?* inert gas preferably used to minimize reactions which polyurethane 
can undergo upon exposure £ * and oxygen. ^ ^ ^ js 

55 Still referring to Fig. 5, PTFE tuDe bo is again miwurw Drev ent PTFE tube 66' 
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t0 ^^iTsupported for reciproca. movement above and a.ong mandrel 68'. As shown in Fi* 

mandrel 68*. a , mandrel 68 ., repe f,tively spraying 

nitrogen gas. After an appropriate number of spray cycles. PTFE tube 66 is vacuum 

PTFE tube 66 (corresponding to second end 44 ot gran 4U in rig o, iu 
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manner descr.bed above. Thus, the omnu »w - vk aforementioned tube sections was 

also made with the water pressure being raised to 2.76- 10* Pa (4 psij. «-e<m 
by the procedure described above are set forth below. 
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Water Pressure (Psi) 


Leak Rate (ml/min) 


Non-coated PTFE Tube 


Coated PTFE Tube 


1.38* 10* Pa (2 psi) 
2.76*10* Pa (4 psi) 


11.04 
19.96 


3.44 
8.3 



rsssssssrss; n r rl .~ :r ~ ~r. 

Avial and Radial Suture Retention Strength 
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Non-coated PTFE Tube 


Coated PTFE Tube 


Axial suture retention strength (grams) 
Radial suture retention strength (grams) 


321 .4 ±63.4 
782.2 ± 74.3 


747.1 ± 169.3 
743.9 ± 80.3 
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Thus the polyurethane coating significant* increases axial suture retention strength without adverse.y 

noted for the test segments described above are as follows. 
Water Entry Pressure 





Non-coated PTFE Tube 


Coated PTFE Tube 


Water entry pressure (psi) 


5.1 ± .52* 10 4 Pa (7.4 ±0.76) 


>1.0-10* Pa(>15psi) 



Thus, the polyurethane coating significant* increases water entry pressure and iessens the tendency of 
a graft to exhibit serous weepage. 
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1 An implantable vascular graft (20) comprising: 

a an expanded porous PTFE tube (32) having inner and outer cylindrical walls (34, 36), and 
h !T S^™3q (38) of a non-porous elastomer applied over at least a port»on of the outer 

tube (32), chara^^ said coating (38) has a substant.ally 
L QC an outer surface which precludes *ssue ingrowth. 

The implantable vascular graft (20) recited by Claim 1 wherein said non-porous elastomer coating (38) 
is a coating of non-porous polyurethane. 

polyurethane-ureas. and silicone-polyurethane copolymers. 

An implantable vascu.ar graft (20) comprising an expanded, porous PTFE tube (32), characterized in 

25 tha l th* PTFE tube (32) has inner and outer cylindrical walls (34, 36), and has first and second 
Z££Z%££m and a centra, portion .ying between said first and second oppose 

rVSSESS of substantially uniform thickness of a non-porous elastomer is applied over the 
t Ti^ll (361 ofsaM PTFE tube (32) alo ng said first and second opposing end portions 
T£E£ atj t cenS 'portfol sLWe tube, so as to provide an outer surface along 
2d S id second opposing end portions (24. 26) which precludes tissue mgrowth. 

5. The implantable vascu.ar graft (20) recited by Claim 4 wherein said non-porous elastomer coating (38) 
35 is a coating of non-porous polyurethane. 

polyurethane-ureas, and silicone-polyurethane copolymers, 
diameter of the PTFE tube, prior to said coating step. 

The method recited by Claim 8 wherein said coating step includes the step of dip coating at least a 
portion of me PTFE tube (32,66) within a container of the liquified elastomer wh,le sa.d PTFE tube ,s 
supported upon the mandrel (68). 
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tube while the PTFE rube is supported upon the mandrel (68). 

and silicone-polyurethane copolymers. 

12. The method recited by Caim 7 wherein said coating step includes the step of applying a coating of the 
liquified elastomer to the entire outer cylindrical wall of the PTFE tube (32,66). 

13 The method recited by Claim 7 wherein the PTFE tube (32,66) includes first .^^^^ 
!Z ^^ ^d wherein said coating step includes the step of apply.ng the l.qu.fied elastomer 
She o^y^Z^e 'pTFElbeon.y a,ong the first and second opposing end portions. 

PatentansprUche 

. implantierbares GefaBtransplantat (20) nach Anspruch 1. wobei die nicht-por5se E.astomerbeschichtung 
(38) eine Beschichtung aus nicht-porosem Polyorethan ist. 

nen, Polyurethanharnstoffen und Silicon-Polyurethan-Copolymeren. besteht. 

4. implantierbares GefaBtransp.antat (20). umfassend eine expandierte, porose PTFE-Rohre (32), dadurch 
ge^nzeicnn^ daB ^ ^ ^ ^ d 

zwet gege-Sberliegende Endabschnrtte (24, 26) und einen zentra.en Abschn.tt aufwe.st, der 
^.icr-h^n rtPn ersten und zweiten gegentiberliegenden Endabschmtten liegt; und 

gSnObeWn^n Endabschnitte (24. 26) bereitgestellt wird. die Gewebeeinwuchs verh.ndert. 

5 implantierbares GefaBtransplantat (20) nach Anspruch 4, wobei die nicht-porose Elastomerbeschichtung 
(38) eine Beschichtung aus nicht-porosem Polyurethan ist. 

6. implantierbares GefaBtransplantat (20) nach Anspruch 4, ^^^^Z^Z^ 
Gruppe von Elastomeren, die aus medizinischen Sl.conguum.-Elastomeren. segment.erten Ko.yuretna 
nen, Polyurethanharnstoffen und Silicon-Polyurethan-Copolymeren besteht. 

7 verfahren zur Herstellung eines PTFE-GefaBtransplantats (20) mit einer porosen inneren ^riachen 
vTn7und mit einer auBeren zy.indrischen Wand, wobei mindestens ein Abschn,tt der auBeren 

«rs^r-**n— — und 

S R6hre. so daB eine auBere nicht-porose Schicht einer im wesentl.chen gte.chmaB.gen 
Se Seitsgestem wird, wobei die Schicht dadurch einen Gewebeeinwuchs verh.ndert; und 
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c. Trocknen der Beschichtung (38) aus verflussigtem Elastomer auf der auBeren zylindrischen Wand 
(36) der Rohre (32). 

8. Verfahren nach Anspruch 7, das weiterhin beinhaltet den Schritt eines Aufziehens der PTFE-Rohre (32. 
66) auf einen zylindrischen Dorn (68) mit einem auBeren Durchmesser mit ungefahr denselben 
Dimensionen, wie der Innendurchmesser der PTFE-Rohre, vor dem Beschichtungsschrrtt. 

9 Verfahren nach Anspruch 8, wobei der Beschichtungsschritt beinhaltet den Schritt einer Tauchbeschich- 
tung von mindestens einem Abschnitt der PTFE-R6hre (32. 66) in einem BehSlter mit dem verfluss.g- 
ten Elastomer, wahrend die PTFE-Rohre auf dem Dorn (68) gehalten wird. 

10 Verfahren nach Anspruch 8, wobei der Beschichtungsschritt beinhaltet den Schritt eines Spruhens des 
' verflussigten Elastomers auf die auBere zylindrische Wand der PTFE-Rohre (32, 66) Uber mindestens 

einen Abschnitt der PTFE-Rohre, wahrend die PTFE-Rohre auf dem Dorn (68) gehalten wird. 

11 Verfahren nach Anspruch 7. wobei das Elastomer ausgewahlt wird aus der Gruppe von Elastomeren, 
die aus medizinischen Silicongummi-Elastomeren, segmentierten Polyurethanen. Polyurethanharnstof- 
fen und Silicon-Polyurethan-Copolymeren besteht. 

12 Verfahren nach Anspruch 7, wobei der Beschichtungsschritt beinhaltet den Schritt einer Anwendung 
einer Beschichtung des verflussigten Elastomers auf die gesamte auBere zylindrische Wand der PTFE- 
Rohre (32, 66). 

13. Verfahren nach Anspruch 7. wobei die PTFE-Rohre (32, 66) erste und zweite gegenuberliegende 
Endabschnitte (42, 44) beinhaltet, und wobei der Beschichtungsschritt den Schritt einer Anwendung des 
verflussigten Elastomers Ober die auBere zylindrische Wand der PTFE-Rohre nur entlang der ersten 
und zweiten gegenuberliegenden Endabschnitte beinhaltet. 

Revendications 

1. Greffe vasculare implantable (20), comportant: 

a. un tube (32) en PTFE expanse poreux presentant une paroi cylindrique interieure et une paroi 
cylindrique exterieure (34, 36); et . 

b un revetement non poreux (38) en un elastomere non poreux appliqud sur au moms une partie de 
la paroi cylindrique exterieure (36) dudit tube en PTFE (32), caracterisee en ce que ledit revetement 
(38) presente une epaisseur sensiblement uniforme, de maniere a fournir une surface exterieure qui 
empeche la penetration de tissus par croissance. 

2. Greffe vasculare implantable (20) selon la revendication 1, dans laquelle ledit revetement non poreux 
(38) en elastomere est un revetement de polyurethane non poreux. 

3 Greffe vasculaire implantable (20) selon la revendication 1. dans laquelle ledit elastomere est choisi 
dans le groupe d'elastomeres constitue des elastomeres de caoutchouc silicone, des polyurethanes 
segments, des polyurethane-urees et des copolymeres de silicone-polyurethane, tous de qual.te 
medicate. 

4. Greffe vasculaire implantable (20) comportant un tube (32) en PTFE poreux expanse, caracterisee en 

ce que * . 

a le tube (32) en PTFE presente une paroi cylindrique interieure et une paroi cylindrique exterieure 
(34, 36) et presente une premiere et une seconde parties d'extremite opposees (24, 26) et une 
partie centrale situee entre ladite premiere et ladite seconde parties d'extremite* opposees; et 
b un revetement (38) d'epaisseur sensiblement uniforme, en un elastomere non poreux, est 
applique sur la paroi cylindrique exterieure (36) dudit tube en PTFE (32) le long de ladite premiere 
et de ladite seconde parties d'extremite opposees (24, 26), mais non le long de la partie centrale 
dudit tube en PTFE, de maniere a fournir, le long de la premiere et de la seconde parties 
d'extremite opposees (24, 26), une surface exterieure qui empeche la penetration de tissus par 
croissance. 
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Greffe vasculare implantable (20) selon la revendication 4, dans laquelle ledit revetement (38) en 
elastomere non poreux est un revetement en polyurethane non poreux. 

Greffe vasculaire implantable (20) selon la revendication 4. dans laquelle ledit elastomere est choisi 
dans le groupe d'elastomeres constitue des elastomeres de caoutchouc silicone, des po yurethanes 
segmenti, des polyurethane-urees et des copolymers silicone-polyurethane. tous de qual.te med.ca- 
le. 

Procede de fabrication d'une greffe vasculaire en PTFE (20) presentant une paroi cylindrique interieure 
poreuse et presentant une paroi cylindrique exterieure dont au moins une partie est non poreuse, led.t 
procede comportant les 6tapes consistant a: x^ termi „i 
a mettre en oeuvre un tube en PTFE poreux (32. 66) presentant un d.ametre mteneur predeterm.ne 
et comprenant une paroi cylindrique interieure et une paroi cylindrique exteneure (34 36); 
b appliquer un Elastomere liquefie sur au moins une partie de la paroi cyl.ndnque exteneure (36) du 
tube de maniere a former une couche exterieure non poreuse d'epaisseur sens.blement un.forme, 
cette couche empechant ainsi la penetration de tissus par croissance ; et 

c. secher le revetement (38) d'elastomere liquefie applique sur la paroi cyl.ndnque exteneure (36) du 
tube (32). 

8. Procede selon la revendication 7, comportant en outre, avant ladite etape de revetement 1'etape 
consent a monter le tube en PTFE (32. 66) sur un mandrin cylindrique (68) presentant un d.ametre 
exterieur ayant environ la meme dimension que le diametre interieur du tube en PTFE. 

9 Procede selon la revendication 8. dans lequel ladite etape de revetement comprend rtapede 
revetement par immersion d'au moins une partie du tube en PTFE (32 66) dans un recp.ent 
d'elastomere liquefie. pendant que ledit tube en PTFE est soutenu par le mandrin (68). 

10. Procede selon la revendication 8. dans lequel ladite etape de <f*™ n \ c ™?™« JJ 8 ^ * 
projection de ('elastomere liquefie sur la paroi cylindrique exteneure du tube en PTFE (32, 66) sur au 
moins une partie du tube en PTFE, pendant que le tube en PTFE est soutenu par le mandnn (68). 

Procede selon la revendication 7, dans lequel .'elastomere est choisi dans le groupe ^tomeres 
constitue des elastomeres de caoutchouc silicone, de polyurethanes segmentes, de polyurethane-urees 
et de copolymferes silicone-polyurethane, tous de qualite medicale. 

Procede selon la revendication 7, dans lequel ladite etape de revetement comprend 1'etape ^nsistarrt* 
appliquer un revetement d'elastomere liquefie sur la totalite de la pare, cylmdnque exteneure du tube 
en PTFE (32, 66). 

13. Procede selon la revendication 7. dans lequel le tube en PTFE (32, 66) comprend une premiere mjK une 
seconde parties d'extremite opposies (42, 44). et dans lequel ladite etape de revetement comprend 
I'etape consistant a appliquer I'elastomere liquefie sur la paroi cylindrique exteneure du tube en PTFE, 
uniquement le long de la premiere et de la seconde parties d'extremite opposees. 
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CLAIMS t 

1. An implantable vascular graft comprising: 

a. an expanded, porous PTFE tube having inner 
and outer cylindrical walls; and 
5 b. a coating of a non-porous elastomer applied 

over at least a portion of the outer cylindrical wall 
of said PTFE tube. 

2. The implantable vascular graft recited by Claim 1 
wherein said non-porous elastomer coating is a coating of 

10 non-porous polyurethane. 

3. The implantable vascular graft recited by Claim 1 
wherein said elastomer is selected from the group of 
elastomers consisting of medical-grade silicone rubber 
elastomers, segmented polyurethanes , polyurethane-ureas , 

15 and silicone-polyurethane copolymers. 

4. An implantable vascular graft comprising: 

a. an expanded, porous PTFE tube having inner 
and outer cylindrical walls, and having first and 
second opposing end portions and a central portion 

20 lying between said first and second opposing end 

portions; and 

b. a coating of a non-porous elastomer applied 
over the outer cylindrical wall of said PTFE tube 
along said first and second opposing end portions but 

25 not along the central portion of said PTFE tube. 



5. The implantable vascular graft recited by Claim 4 
wherein said non-porous elastomer coating is a coating of 
non-porous polyurethane. 

6. The implantable vascular graft recited by Claim 4 
30 wherein said elastomer is selected from the group of 

elastomers consisting of medical-grade silicone rubber 
elastomers, segmented polyurethanes, polyurethane-ureas. 



15 



,~. i PCT/US90/02957 

WO 90/14054 

18 

and silicone-polyurethane copolymers. 

7 A method of producing a FTFE vascular graft having 
a porous inner cylindrical wall and having an outer 
• , n «t least a portion of which outer 

S " PS "'I providing a porous PTFE tube having . 

predetermined internal diameter and including inner 
and outer cylindrical «alls; 

b. coating a liquified elastomer upon at least 
10 . portion of the outer cylindrical .all of the tube; 

^ c drying the coetin, of liguifi.d elastomer 
upon the outer cylindrical sell of the tube. 

, The method recited by Claim 7 further including the 
st ep"of pulling the PTFE tube oyer a cylindrical mandrel 
'having sn outer diameter of apprcimately the s 
aimension as the internal diameter of the PTFE 
to said coating step. 

, The method recited by Claim 8 .herein said coating 
9. ine u.c a1 - least a portion of 

, * otpn of dip coating at least « v 

rre z:z: .< - ^« 

»hll. said PTFE tube is supported upon the mandrel. 

recited by Claim 8 .herein said coating 

the outer cylindrical .all of the PTFE tub. over at 
U pon the outer cy ^ ^ ^ tube is 

least a portion ot tne nr 

supported upon the mandrel. 

u Th e method recited by Claim 7 .herein the elastomer 
i. selected fro. the group of elastomers consisting of 
medical-grade silicone rubber elastomers, segmented 
^.thanes, polyuretbane-ureas. and silicone- 
polyurethane copolymers. 
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12. The method recited by Claim 7 wherein said coating 
step includes the step of applying a coating of the 
liquified elastomer to the entire outer cylindrical wall of 
the PTFE tube, 

5 13. The method recited by Claim 7 wherein the PTFE tube 

includes first and second opposing end portions, and 
wherein said coating step includes the step of applying the 
liquified elastomer over the outer cylindrical wall of the 
PTFE tube only along the first and second opposing end 
10 portions. 
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